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Contaminants that can dissolve in
groundwater will move along with the
water, potentially to wells used for
drinking water.  If there is a continuous
source of contamination entering moving
groundwater, an area of contaminated
groundwater, called a plume, can form
(Diagram 3).  A combination of moving
groundwater and a continuous source of
contamination can, therefore, pollute
very large volumes and areas of
groundwater.  Some plumes at
Superfund sites are several miles long.
More than 88 percent of current
Superfund sites have some groundwater
contamination.

How do liquids contaminate
groundwater?

Some hazardous substances dissolve
very slowly in water.  When these
substances seep into groundwater faster
than they can dissolve, some of the
contaminants will stay in liquid form.  If
the liquid is less dense than water, it will
float on top of the water table, like oil on
water.  Pollutants in this form are called

light non-aqueous phase liquids
(LNAPLs).  If the liquid is more dense
than water, the pollutants are called
dense non-aqueous phase liquids
(DNAPLs).  DNAPLs sink to form pools
at the bottom of an aquifer.  These pools
continue to contaminate the aquifer as
they slowly dissolve and are carried
away by moving groundwater.  As
DNAPLs flow downward through an
aquifer, tiny globs of liquid become
trapped in the spaces between soil
particles.  This form of groundwater
contamination is called residual
contamination.

What affects groundwater
contamination?

Many processes can affect how
contamination spreads and what
happens to it in the groundwater,
potentially making the contaminant more
or less harmful, or toxic.  Some of the
most important processes affecting
hazardous substances in groundwater
are advection, sorption, and biological
degradation.
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• Advection occurs when
contaminants move with the
groundwater.  This is the main form
of contaminant migration in
groundwater.

• Sorption occurs when contaminants
attach themselves to soil particles.
Sorption slows the movement of
contaminants in groundwater, but
also makes it harder to clean up
contamination.

• Biological degradation happens
when microorganisms, such as
bacteria and fungi, use hazardous
substances as a food and energy
source.  In the process, contaminants
break down and hazardous
substances often become less
harmful.

Why is cleaning up groundwater
so hard?

Cleaning up contaminated groundwater
often takes longer than expected
because groundwater systems are
complicated and the contaminants are
invisible to the naked eye.  This makes it
more difficult to find contaminants and to
design a treatment system that either
destroys the contaminants in the ground
or takes them to the surface for cleanup.
Groundwater contamination is the reason
for most of Superfund’s long-term
cleanup actions.  Diagram 4 illustrates
groundwater treatment in action.

    

       

           
     

       

     
         

                     

Diagram 4
Pumping and Treating Contaminated Groundwater
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